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2 RF source enables exposure of specimens to He+ and 
D2

+ plasmas

RF linear plasma device:

ÅAxial magnetic field: 185 G

ÅLisitano coil with helical cuts machined into each end, based on òshort 

waveó design in Ref. [1].

ÅInput RF power ~250 W, RF frequency 420 Mz (non-resonant absorption)

[1] G. Lisitanoet al. Appl. Phys. Lett. (1970)

6 mm sample holder

Sample exposure for ex-situ analysis
Target modification for multiple sample 

exposures



3 Typical exposure conditions for He + plasmas

Eion 92 eV

ũion 1.5×1021 m-2 s-1

Fion 2.7×1025 m-2

Exposure conditions:

npl 7×1010 cm-3

Te 11.5 eV

C. ðS. Wong, R. Kolasinski, and J. A. 

Whaley, (in preparation)



4 High temperature thermal desorption system enables 
annealing of small samples up to 1600 °C

High temperature thermal desorption system

ÂHigh temperature thermal desorption 

spectrometry

ÅVeeco effusion cell heats specimens up to 

1600 ºC at 17.5 ºC/min

ÅReleased He / D measured using SRS mass 

spectrometer

ÅLower temperature quartz furnaces 

(annealing up to 1000 ºC also available.

ÅUpgrade to high resolution mass 

spectrometer planned



5 High temperature thermal desorption system enables 
annealing of small samples up to 1600 °C

High temperature thermal desorption system

He release spectra 

from plasma 

exposed W at 

different fluences



6 Gas driven permeation instrumentation available for H 
permeation/diffusion studies

ÂDeuterium gas -driven permeation systems presently 

available:

Å1st generation (150 < T < 500 ºC) used stainless steel 

construction (VCR seals), evacuated quartz outer 

tube to reduce D 2 bypass, and low flow to prevent 

surface contamination

Å2nd generation (50 < T < 1150 ºC) uses Al2O3

construction and soft, pressure loaded seals for 

brittle specimens

2nd Generation System D2

permeation system at SNL/CA

PSiC < 10-12 mol H2 m-1 s-1 MPa-0.5

Materials studied: stainless steels, steel alloys,

welds, aluminum alloys, nickel, tungsten

Materials studied: stainless steels, SiC, tungsten



7 Gas driven permeation instrumentation available for H 
permeation/diffusion studies

SiC UFG W

304L SS / F82h

Prior work focuses on SiC, W materials, and steels:



8 Surface analysis capabilities

Low energy ion scattering / direct recoil 

spectrometry

ÅProvides composition & atomic 

structure

ÅSensitive to chemisorbed H

ÅOuter-most atomic layer sensitivity

Auger electron spectroscopy

ÅPrecise chemical composition analysis

ÅSensitivity to first 5 nm of surface

ÅDepth profiling, scanning instrument 

also available

Fourier Transform Infrared Spectrometry

ÅVibrational spectroscopy (provides 

insight into structure & composition)

ÅOperates at higher pressure (mTorr)

Angle-resolved ion energy spectrometer at 

Sandia/CA




